Introduction
positive family history of CRC in Iranian patients, thus the incidence of this disease is likely to increase dramatically in the near future (Kolahdoozan et al., 2010) .
Tumor stage at the time of presentation is the key prognostic factor for CRC survival, and thus, early identification is crucial (Syahnaz Mohd Hashim, 2011) . However, delayed diagnosis of CRC is common, despite considerable advancements in diagnostic methods. Therefore, facilitating access to CRC screening is an important key to reducing the burden of CRC (Pourhoseingholi, 2012) . Three screening modalities are frequently used, including fecal occult blood tests, flexible sigmoidoscopy and total colonoscopy (Sung, 2007; Brock et al., 2012; Joukar et al., 2012) . CRC screening strategies are typically based on annual or biennial fecal occult blood tests, or endoscopic procedures performed once every five (sigmoidoscopy) or ten (colonoscopy) years (Gimeno Garcia, 2012) . Studies have shown that education level, annual income, inconvenient and embarrassing nature of the test, lack of physician recommendation, and knowledge of CRC are obstacles for implementing CRC screening programs Gimeno Garcia et al., 2014) . Basic public knowledge, including awareness of methods for prevention, early diagnosis, screening, and treatment, is important for controlling any kind of cancer. However, there is little information regarding the knowledge of CRC screening in Iran. The aim of the present study was to assess the knowledge of CRC among individuals living in Rasht, in northern Iran.
Materials and Methods

Study design and participant selection
A cross-sectional population-based telephone survey of residents of Rasht (the capital of Guilan province in northern Iran) was conducted between September 2011 and September 2012 by the Gastrointestinal and Liver Diseases Research Center of Guilan University of Medical Sciences (GLDRC). A sample size of 1557 people was calculated based on the results of a pilot group (P = 10%) and considering the precision of 0.01 and the type I error of 0.05. The first telephone number from the Rasht telephone directory was selected randomly, and every 80th number was selected to obtain a total of 1557 numbers. A total of 2480 individuals were contacted by telephone to assess eligibility and interest in the study. Of these, 923 (37.2%) were not interested ; which included 607men and 316 women. All of the interviews were made by two, trained general practitioners. The objective of the survey was explained to the responders and the participants were assured of the confidentiality of the survey. Only participants ≥ 18 years of age were included, and those who did not provide consent or failed to complete the interview were excluded from the study.
Questionnaire
A pilot survey was first conducted with approximately twenty randomly selected telephone numbers to assess the ease of understanding and reliability of the language of the questionnaire. Minor modifications to the wording and format were made based on the pilot. The questionnaire's reliability was also confirmed by Cronbach's alpha coefficient (alpha = 0.7). Content validity was examined and the questionnaire was revised based on the scores provided by seven experts. The survey was comprised of a simple, easy to understand, three-part questionnaire designed to determine the respondents' biographic data and knowledge of CRC.
The first part of the questionnaire involved sociodemographic information, including the age, sex, marital status, education, occupational status and information about patient with Gastrointestinal (GI) cancer and non-GI cancers of the participants. Previous medical history , family history of GI diseases and history of screening tests such as Pap smear, mammography and colonoscopy were also recorded. In addition, the participants were asked to name of the three top causes for cancer mortality in Iran which are Gastrointestinal, Lung and breast cancers (Abazari et al., 2014) .
The second part of the questionnaire assessed the participants' knowledge of CRC symptoms (seven items: rectal bleeding, abdominal pain, decreased appetite, change in bowel habit, weight loss, fever, and palpable mass in the abdomen), risk factors (nine items: hemorrhoid, fried food, genetic, low-fiber diet, stress, age, smoking, in men more than women, and not age-related), diagnosis (seven items: fecal occult blood test, blood test, colonoscopy, chest X-ray, genetic tests, colonoscopy before symptoms, and fecal occult blood test before symptoms), and prevention (three items: regular exercise, high-fiber diet and undergo colonoscopy screening). Suggested correct answers are determined at Table 2 . Knowledge items were given a value of 1 if a respondent correctly answered "true" or "false," and 0 if the respondent answered incorrectly or was "unsure" (maximum score = 26), and the mean knowledge score was determined for each demographic group.
The third part of the questionnaire assessed if participants had previously undergone screening for any type of cancer. A standardized, lay description of each test was presented to ensure adequate comprehension and correct representation. In addition, respondents who were > 50 y of age were asked about the most important factor preventing them from undergoing colonoscopic screening. Also, those aware of the CRC and screening tests were asked about the method of notification.
Statistical analysis
Collected data were entered and analyzed using the Statistical Package for the Social Sciences (SPSS) for Windows version 19 (SPSS Inc., Chicago, IL, USA). Preliminary descriptive and bivariate analyses were performed, and knowledge scores of symptoms, risk factors, diagnosis and prevention, as well as their associations with independent variables were evaluated using analyses of variance. A P< 0.05 was considered significant.
Results
A total of 1557 participants were interviewed, of which 65.1% (1013/1557) were female ( Table 1 ). The vast majority of participants were married (80.2%; 1249/1557), had completed at least a high school education (96.7%; 1505/1557), and were not currently employed (77.3%; 1204/1557).
The knowledge of cancer was assessed by asking the participants to name the three top causes for cancer mortality in Iran. A large percentage (27.9%; 434/1557) of the respondents accurately identified at least one, however, only 1.0% (16/1557) were able to correctly name all three. Overall, the mean knowledge of CRC was 13.50 ± 4.29, with 46.4% (722/1557) achieving a score lower, and 53.6% (835/1557) higher than the mean score. Participants most frequently attributed their knowledge of cancer to radio and TV (48.0%; 748/1557). Participants less commonly attributed knowledge to magazine articles and only rarely reported their physicians as their source of information.
Asian Pacific Journal of Cancer Prevention, Vol 16, 2015 7833 DOI:http://dx.doi.org/10.7314/APJCP.2015.16.17.7831 Knowledge about Colorectal Carcinoma in Rasht, Northern Iran Participants > 40 y of age had significantly higher knowledge scores for risk factors and signs and symptoms (Ps < 0.01) (Table 1) , and compared to those < 40 y, more often identified weight loss as a risk factor (73.0 vs.69.0%). The risk factor for CRC that was least frequently identified was hemorrhoids, with only 23% (368/1557) of respondents recognizing this as a risk, whereas 85.9% (1337/1557) were aware that smoking is a risk factor (Table 2) . Women were equally knowledgeable of signs and symptoms, but significantly more likely than men to recognize weight loss (72.1 vs 66.7%; P = 0.02) and decreased appetite (63.6 vs 54.0%; P< 0.01).
Of the 1557 participants, 10% (156) 
Discussion
Understanding and recognizing public awareness for CRC may provide valuable information for policy decisions for prevention, early diagnosis and improvement of survival. Worldwide, a substantial body of evidence indicates that there is a minimal knowledge of CRC in many countries. The Asia Pacific Working Group in Colorectal Cancer conducted a multinational survey in various Asia Pacific regions and found that the median symptom and risk factor knowledge scores ranged from 0-4 out of 9, with a number of regions scoring 0 (Koo et al., 2012) . Another survey among moderate-risk patients in West Malaysia reported that only 4.1% had adequate knowledge of CRC and its screening (Harmy et al., 2011) . Other studies on CRC knowledge among indigenous Western Australians (Christou and Thompson, 2012) , Iranians (Salimzadeh et al., 2012) , American Indians (Sanderson et al., 2011) , and ethnically diverse populations in Australia (Javanparast et al., 2012) and Hong Kong (Tam et al., 2011) , also found minimal knowledge of CRC, including awareness of its symptoms and risk factors.
Awareness of risk factors for CRC in the Iranian population in this study was adequate when participants were asked to recognize risk factors, such as family history and a diet low in fiber and vegetables. In a study by Su et al (2013) , only 11.6% correctly identified diet as a factor, whereas 77% percent of respondents could not recall any risk factors without aid. In addition, the majority of participants in the present study correctly reported that adults over 50 years of age were at greater risk, and those in the older age group were significantly more knowledgeable about CRC. Furthermore, education and a history of irritable bowel syndrome were associated with higher knowledge scores, consistent with previous works (Yardley et al., 2000; Robb et al., 2009; Bidouei et al., 2014) . Associations between knowledge and socioeconomic variation were also identified, corresponding with the socioeconomic gradient in bowel cancer screening that has been consistently reported (McCaffery et al., 2002) . As mentioned in a prior study in Iran, positive family history of CRC did not increase the knowledge of our population (Bidouei et al., 2014) , we could not assess this association due to the small number of participants with a positive family history.
The results of this study indicate there is much room for improvement concerning the awareness of CRC risk factors and symptoms. Ignorance, embarrassment, and fear may all contribute to patient delay in seeking advice about CRC symptoms (Yardley et al., 2000) . In the study by Ray et al. (2004) , 44% of the respondents knew the major risk factors of cancer, and only 35% knew the primary symptoms. In a study by Puri et al. ( 2010) , 78.6% of Indian respondents knew that cancer can be symptomatic, and most commonly identified unusual swelling and the presence of blood in vomit as symptoms. Cachexic features were known to less than half of respondents, whereas weight loss was the most common symptom identified by our respondents. This is in contrast to results from a study by Yardley et al. (2000) that reported only 31% of respondents in the UK were able to state a symptom of CRC. More than 90% of respondents in a study by McCaffery et al. (2003) stated that they would visit their general practitioner if they noticed bleeding, and 77% would if they noticed a persistent change in bowel habits. In contrast, only 63.3% of participants in our study recognized bowel bleeding as a symptom of CRC and 55.8% associated change of bowel habit with CRC. Although there is evidence that bleeding may be the better predictor of bowel cancer, the findings suggest that more education regarding changes in bowel habits as an early symptom may be needed (Starmans et al., 1994; Muris et al., 1995) .
Smoking was correctly identified as a risk factor by a vast majority of our participants, consistent with findings reported by Puri et al. (2010) and Bhurgri et al. (2008) . Undoubtedly, the burden due to smoking-related cancers is increasing throughout the world and tobacco control would be a cost-effective method for cancer prevention. Physical inactivity has also been associated with CRC, as it increases bowel transit time, and thus, the duration of contact between fecal carcinogens and colon mucosa (Batty and Thune, 2000) . Despite the well-published benefits, many individuals are not sufficiently engaged in physical activity, and the majority of participants in our study had no knowledge that exercise protects against the development of CRC.
In the present study, the majority of the respondents were aware of colonoscopy and fecal occult blood tests as CRC screening and diagnostic tests. These results are in contrast to studies by Wong et al. (2006) and Harmy et al. (2011) , where the majority were unaware of these methods. However, the absence of clinical symptoms as the most frequently reported explanation for ignoring CRC screening tests is consistent with previous studies (Wolf et al., 2001; Hoffman et al., 2011; Salimzadeh et al., 2012) . In addition, the lack of physician recommendations is a commonly reported barrier to obtaining CRC screening tests in Tehran (Salimzadeh et al., 2011; Salimzadeh et al., 2012) and Shiraz (Roozitalab et al., 2012) . Other barriers, such as fear of the detection of cancer and cost of tests, have been reported less often in these studies (Rawl et al., 2005; Green et al., 2008; Omran and Ismail, 2010) .
Similar to other studies (Salimzadeh et al., 2012; Bidouei et al., 2014) , there was no significant difference between men and women in overall CRC knowledge Knowledge about Colorectal Carcinoma in Rasht, Northern Iran and prior screening. The participants in our study mainly attributed their knowledge of cancer to radio and television, which is equally available to men and women in this area. Family physicians are one of the most important sources of health education for the general public who can provide information and techniques to help patients take control of their health and focus on preventing illness. The lack of a suitable family physician program in Guilan province, which has a relatively high prevalence of gastrointestinal cancer (Harmy et al., 2011) , is likely one of the important causes for the minimal knowledge and interest for screening in this area.
Despite important information obtained from this study, a possible limitation is the fact that subjects were asked to recognize specific items concerning CRC from a written list. Although recognition scores tend to be higher than recall scores, it is hard to determine which is a better predictor of cancer knowledge and awareness. Recall is limited by memory and perseverance, and may underestimate awareness, whereas recognition encourages guessing and hence overestimates awareness.
The results of the current study suggest that community knowledge levels concerning some aspects of CRC are relatively low. In order to promote CRC screening, public education should be intensified to increase awareness of CRC, and the effectiveness of early screening for prevention and potential cures. General practitioners are an important source of knowledge and should encourage CRC screening. Future research should evaluate what educational interventions are most effective and feasible for people at higher risks for poor knowledge of CRC. In addition, similar surveys should be conducted in various population groups to compare findings.
